This study is a part of the Study On Air Pollution and Health In Tiw (SOAP&HIT), an ongoing research proet I I of ral uiv es in Taiwn 
In the last few years, several studies have reported significant associations between air pollution and daily mortality and various markers for acute respiratory morbidity, including hospital admissions, hospital emergency and outpatient clinic visits, exacerbation of respiratory symptoms, lung functions changes, and school absenteeism in Europe and America (1) (2) (3) (4) (5) . However, there are still many issues to be clarified before we know the real causal relationship between air pollution and health effects. Specific air pollutants have not been identified as pauses of health effects, and effects of short-term peak air pollution exposures are not sufficiendy evident.
Also, there is no agreement on the economic impact of air pollution-related health effects. To comparing the air pollution levels with appropriate National Ambient Air Quality Standards (NAAQS) for each air pollutant. Two-year monitoring data from 1994 to 1995 are included in this study. In the preliminary analysis, the six public schools were similar with respect to indoor environment and timetable for teaching activity. Questionnaire. A respiratory health questionnaire was distributed through the schools to the children in December 1994. The questionnaire was completed by parent or guardian and returned to the school. One nurse for each school distributed and collected the questionnaires. The questionnaire used in this study was mainly adapted and modified from the World Health Organization (WHO) childhood respiratory questionnaire (7). The questionnaire was divided into the following five parts: demographic data, respiratory symptoms and diseases of the children, housing conditions, children's bedrooms, and possible sources of indoor air pollution such as household smoking, pets, fowls, coal stove used, tea gas-cooker used, incense burning the whole day, mosquito repellent burning, indoor plants, and home dampness. The dose gradient for home dampness was defined as the presence of any visible mold or its stuffy odor in the rainy season (usually about 3 months/year between April and June) only, when it is doudy or rains on several consecutive days only, or on most days.
In this paper, we defined morning cough as cough usually in the morning, day Statistics. We analyzed data concerning the prevalence of respiratory symptoms and diseases according to place of residence. To explore the relationship between respiratory symptoms and diseases and the exposure areas, multiple logistic regression models were used in which the potential confounding factors were controlled. The adjusted odds ratios (aORs) and their 95% confidence intervals (CIs) were computed. All statistical analyses were performed using the SPSS for Windows, Release 6.1. (8,9).
Results
As indicated in Table 3 , both mean concentrations and exceedance frequencies were significantly different for most air pollutants among the three community types. For two mixed-type communities (Toufen and Jenwu) and the typical petrochemical community (Linyuan), their average SO2 concentrations (16-46 ppb) were significantly higher than rural (3 ppb) and urban (9 ppb) communities. As expected, the average concentrations of CO in two urban communities (0.9-1.4 ppm) were significantly higher than the concentrations in both the rural (0.4 ppm) and the typical petrochemical (0.7 ppm) communities. For NO2, the average concentrations in rural communities (10 ppb) pg/m3 for PM10).
The basic information of the study population is shown in Table 2 . With regard to the children's sex, there was no significant difference among those living in different communities. The proportion of children (44.5%) who were in high grades (grades 5 and 6) in the typical petrochemical industrial community (Linyuan) was slightly higher than proportions in the other communities. However, there were apparent differences in education of the children's parents. For example, education of fathers in Linyuan community was the lowest level on average of those in the six communities.
The reported prevalences of respiratory symptoms and diseases are summarized in Table 4 . Children living in the urban area (Keelung and Sanchung) had consistently higher rates of respiratory symptoms and diseases (with the exception of pneumonia) than did those living in the rural community (Taihsi). However, nasal symptoms were more prevalent in children living in the petrochemical communities (Toufen, Jenwu, and Linyuan) than in the rural community. For morning cough and day or night cough, there was a steady rise with the Hakka (Toufen), mixed Janwu), and typical (Linyuan) petrochemical industrial communities. Table 5 shows the conditions of the indoor environment of the study subjects. There were obvious differences among children living in different communities with Environmental Health Perspectives * Volume 106, Number 6, June 1998 regard to the level of crowding, the amount of household smoking in the dwelling, the presence of feathered or hairy pets, fowls kept in the home, the use of a coal stove, the use of a tea gas-cooker in the home, the burning of incense the whole day, the burning of a mosquito repellent, plants inside the home, and self-reported home dampness. Children in Taihsi, Jenwu, and Linyuan lived in more crowded households than did those in the other communities.
The amount of household smoking in Taihsi and Linyuan was higher than in the other communities. Home dampness was reported more frequently in Keelung.
The results of the logistic regression analysis are shown in Table 6 Among indicators of indoor environmnent, home dampness was the most significant factor in relation to children's respiratory health. The crowding index, household smoking, pets, fowls, use of a coal stove, use of a tea gas-cooker, incense burning the whole day, mosquito repellent burning, and indoor plants are also significantly associated with some of respiratory symptoms and diseases. There were dose-response relationships between home dampness and most of the respiratory symptoms and diseases after controlling for the potential confounders mentioned above (see Table 7 ). For example, compared to children whose parent did not report any sign of dampness in the home, children with reported home dampness had a higher risk of having morning cough, which increased with an increase in dampness (dampness in rainy season: aOR = 1.62;
CI, 1.32-1.98; dampness with continuous Tables 4 and 6 show this trend before and after controlling for indoor air pollution, compared to the Volume 106, Number 6, June 1998 X Environmental Health Perspectives The study communities were located in different regions of Taiwan and therefore exhibited differences in indoor air pollution. However, it is unlikely that there were major disparities in indoor air pollution because data on a number of known or potential determinants of indoor air pollution were collected and adjusted for, including household smoking in the dwelling and exposure to other major potential sources.
The observed high prevalence of home dampness and mold indicated that dampness in the home was very common in the subtropical region studied, and home dampness was a strong predictor of respiratory symptoms (12) . The prevalence of most of the reported respiratory conditions was found to be higher (day or night cough, chronic cough, shortness of breath, and bronchitis significantly so) among children whose fathers or mothers were smokers, compared with children of nonsmoking parents. The effect of parental smoking is in accordance with the literature (13) .
This study was cross-sectional in design and, although it shows that respiratory symptoms and diseases were significantly more common among children from the urban communities, it may not be attributed to a specific pollutant. Particulate SO2, NO2, and acid aerosols have been associated with increased prevalences of these respiratory symptoms in children (14-1. The concentrations of NO2 and CO in these two urban communities were apparently higher than those in the rural community. Thus, exposure to NO2 may contribute to increased risks of respiratory diseases, but the result is probably also related to traffic pollution mixtures (18, 19) .
On the other hand, only irritant symptoms, such as nasal symptoms other than colds, were significantly more prevalent among children from the petrochemical communities where SO2 was evidently higher than in the rural community. These pollutants may explain the higher prevalences of nasal symptoms in the petrochemical communities; however, increased levels of one pollutant (such as SO2) are often associated with high concentrations of other pollutants, such as particulate and acid aerosols. Therefore, the contribution of each compound to impaired respiratory health remains inconclusive.
Exposure to a mixture of air pollutants from mobile sources may be associated with adverse respiratory health of the children living in the urban areas, but air pollutants predominantly from the petrochemical industrial areas may only induce nasal irritation symptoms. Although the association with known air pollutants is suggestive, a cross-sectional study cannot confirm a causal relationship and further studies are needed to determine the exposure-effect relationship between individualized air pollution exposure and various adverse respiratory effects.
